Introduction
Mental illness significantly affects peoples' quality of life, and is responsible for a huge economic impact on society, which highlights the need for an organised response and allocation of human, material and financial resources for the magnitude of the problem (Dlouhy 2014) .
A growing knowledge base shows the effects of economic crises on health but these effects vary between countries and between population subgroups in each country (Marmot and Bell 2009; Marmot 2014; OPSS 2012; Stuckler et al. 2011) and are influenced by the tax policy of the country or by the presence of social security systems and effective health networks that could determine the risk magnitude of the health problems (Marmot 2014) .
The economic crises affect the determinants of mental health by weakening the protective factors and strengthening the risk factors. The scientific evidence regarding the current economic and financial crisis and its impact on mental health is still scarce, but some studies have shown the impact of past economic crises (Chang et al. 2009; Reeves et al. 2012) .
Factors like household indebtedness, unemployment and impoverishment are potentiated in times of economic crisis and play a crucial role in the development of mental illnesses (Jenkins et al. 2008; Reading and Reynolds 2001; Skapinakis et al. 2006; Taylor et al. 2007 ; WHO 2011) predisposing people to a higher risk of mental health problems such as major depression, alcohol consumption and suicide (Dee 2001; Dooley et al. 1994; Dorling 2009; Lewis and Sloggett 1998; Mathers and Schofield 1998; McKee-Ryan et al. 2005; Murphy and Athanasou 1999) .
An increased suicide rate is the most visible indicator of the impact of an economic crisis on health, but scientific research also demonstrates a significant increase in Abstract The economic crisis has placed Portugal in a situation of budgetary constraints with repercussions on mental health, since 2009. This study analyses the association between economic crisis and the inpatient profile of major depression in the working-age population in Portuguese National Health System hospitals. This was an observational, descriptive and cross-sectional study. An individual analysis of hospitalisation and an ecological analysis at district level, were performed before 2008 and during the crisis (2013) . Data on the hospitalisation episodes, working-age population and psychiatric inpatient beds were analysed. An increase in hospitalisation rates for major depression were observed, and across country, high spatial variations were perceived: districts with lower rates of urbanisation and population density had higher hospitalisation rates for major depression. Hospitalisation rates were positively influenced by the available inpatient beds. The results for 2013 were more critical (higher hospitalisation rates, less beds). Further research is needed to understand all patterns, considering other individual and contextual information.
Keywords Depression · Economic crisis · Inpatient · Accessibility · Utilisation · Health services major depression and anxiety (Costa et al. 2012; Economou et al. 2013; Gili et al. 2013; Katikireddi et al. 2012) . Furthermore, a significant number of suicides occur in people with major depression and the economic crisis, especially unemployment, can act as a triggering factor (Butterworth et al. 2009; Chang et al. 2009; Reeves et al. 2012; Stuckler et al. 2011) .
In Portugal, the unemployment rate has registered a continuous increase, from 7.6% in 2008 to 16.3% in 2013 16.3% in (INE 2014a and based on available data, in the past 5 years (2008) (2009) (2010) (2011) (2012) ) the suicide mortality rate has undergone slight variations, standing at about 10 suicides per 100,000 inhabitants (DGS 2014; INE 2014b) . However, according to the Portuguese Observatory on Health Systems (OPSS), it is suspected that there is a strong underreporting of suicides, which may be clarified in the coming years due to the implementation of a death certificate computerised system (SICO) which will contribute to the analysis of the suicide rate in Portugal (OPSS 2014) .
In 2013, Xavier et al. (2013) defined the contextual situation as a high prevalence of mental illness scenario with extremely unfavourable social determinants of health, exacerbated by the scientific research deficit in the mental health sector, especially regarding care delivery, organisational structures and epidemiological data .
Beyond the impact of the economic crisis on mental health, there also occurs an increase in demand for health services, especially psychiatric health services, and this increase is exacerbated by health expenditure reduction policies, promoted by governments in times of economic crisis, which places the mental health sector in a weaker position than other health sectors (Hong and Heok 2009; Marmot and Bell 2009) .
The reduction in the health budget can have negative effects on the adequacy of health resources, especially when unemployment and poverty increase the pressure on health systems and, according to the WHO, the countries hardest hit by the economic crisis decreased by approximately half the budget allocated to the health sector (WHO 2013) .
The aim of this study is to analyse the association between the economic crisis and the hospitalisation profile for major depression in the working-age population in NHS hospitals in Portugal, at national level and at district level (18 geographic units). The specific objectives are to characterise the hospitalisation profile for major depression of the working-age population, by geographical area for 2008 and 2013; analyse if the hospitalisation rate for major depression of the working-age population varies in an economic crisis period (2013) in contrast with a precrisis period (2008) and analyse if the hospitalisation rate for major depression of the working-age population is influenced by the rate of inpatient beds available in 2008 and 2013.
The ground-breaking nature of this work is to understand association of the economic crisis with the hospitalisation profile for major depression in the working-age population, trying to understand if profiles and inpatient bed availability changed, not only at national scale, but also characterising these variations within country.
Methods
This was an epidemiological, observational, descriptive and cross-sectional study, using two different approaches, in the years 2008 and 2013: (1) an individual analysis mainly focused on patient characteristics (sex, age, comorbidities and place of residence) achieved through the analysis of hospitalisation episodes for major depression; (2) and an ecological analysis at district level, considering demographic characteristics (sex and age of population), number psychiatric beds available, and hospitalisation for major depression.
The study population is the working-age population, aged more than 15 years and not exceeding 64 years, resident in Portugal, who had at least one episode of hospitalisation in NHS hospitals. Assuming that all cases of hospitalisation episodes are reported at national level, there was no sampling process applied to this study.
Data Collection
Data on the hospitalisation episodes, working-age population and psychiatric inpatient beds were analysed. We used the official dataset of hospitalisation episodes (ACSS 2014), which contains data regarding the inpatient and outpatient NHS hospital production; workingage population data from Statistics Portugal; and data on the number of available psychiatric inpatient beds provided by the Directorate-General of Health in the years 2008 and 2013. From the official database of hospitalisation episodes, admissions related to working-age population (15-64 years old) were selected, corresponding to 850,086 hospitalisation episodes (46.26% of total episodes of hospitalisation) for the years 2008 and 2013.
The definition of hospitalisation for major depression adopted in this study included episodes in which the main diagnosis or, in the absence of main diagnosis, the first secondary diagnosis corresponded to a diagnosis of major depression.
Statistical Analysis
As already stated, this study has two components (individual and ecological) with different goals. Initially, at the individual level a general characterisation of the inpatient hospitalisation profile for major depression in the working-age population in NHS hospitals in Portugal was performed by geographical area for the years 2008 and 2013. Following a descriptive approach and focus on the dichotomy of hospitalisation for major depression (event under study) and non-major depression (all other hospitalisations) we used Chi square tests of independence, considering sociodemographic variables (gender, age group and place of residence) and clinical (presence of comorbidities) variables. The magnitude of the association between risk factors and the dependent variable (binary variable: hospitalization for major depressionyes/no) was calculated based on odds ratio (OR) crude and adjusted (for gender and age) through binary logistic regression models (method: enter, function: logit).
In the second component, in order to analyse if the hospitalisation rate for major depression of the working-age population is influenced by the rate of inpatient beds available in 2008 and 2013, an ecological study was developed at district level (18 units), using descriptive statistics, correlation coefficients and linear regression methods.
Statistical analyses were performed using software Excel (Microsoft Excel, v. 2013 ) and the Statistical Package for Social Sciences (SPSS, v. 20) , both in versions for Windows. A 5% significance level was assumed.
Ethics committee approval and informed consent were not required, as data was based on an Official Dataset and was previously anonymised. The authors declare that they have no conflict of interest. All authors certify responsibility.
Results
In agreement with the "Methods" section, results are presented in two sections: individual and ecological level. Table 1 shows the distribution of the hospital admission population, globally and stratified by hospitalisation for major depression (Yes/No), according to the variables gender, age group and comorbidity presence, in both periods.
Individual Analysis Results
The relative frequency of hospitalisation for major depression was higher among females in both periods, and in 2013, an increased relative frequency of hospitalisation for major depression in males is observed. In both periods, it is observed that the 45-54 years old age group had the highest relative frequency of hospitalisations for major depression.
The relative frequency of hospitalisations for major depressive disorders in the presence of comorbidities increased from 0.3% in 2008 to 0.4% in 2013.
At district level in 2008, the minimum relative frequency of hospitalisations for major depression observed was 0.1, with a mean of 0.54, a standard deviation of 0.3 and a Figure 1 shows the relative frequencies of hospitalisations for major depression at district level (place of residence) in both periods. Table 2 presents the analysis of crude and adjusted OR (by gender and age) of the hospitalisation rates by major depression in both periods. In order to observe spatial variation across the country, Fig. 2 shows crude odds ratios. Lisbon district (A), capital of Portugal, was used as the reference class.
In agreement with previous results, it is observed that the risk of hospitalisation for major depression is higher in women, in the age groups of 45-54 and 35-44 years old and without comorbidities, in both periods. At geographical level we can observe huge variations (Crude odds ratios: in 2008 range = 0.28-4.40, mean = 1.38 and standard deviation = 0.97; in 2013, respectively, 0.35-3.26, 1.56, 0.85), more evident in the centre-south of Portugal (in both spatial and temporal perspectives).
Ecological Analysis Results
In order to evaluate the potential pertinence of contextual variables in hospitalisation for major depression rates (namely the socio-demographic patterns of local populations and number of psychiatric beds available), an ecological analysis was developed. Considering working-age population by place of residence-districts, Table 3 shows the frequencies and some descriptive statistics of gender and age groups in both periods.
The working-age population decreased between 2008 (n = 6,683,416) and 2013 (n = 6,481,463). The relative frequency of female gender was slightly higher than male gender in both periods. In 2008, the age group 35-44 years old has the highest relative frequency, followed by the age groups 45-54 and 25-34 years old. The age groups 55-64 and 15-24 years old have lower relative frequencies. In 2013, the age group 45-54 years has the highest relative frequency. The age groups 25-34 and 15-24 years old have a lower relative frequency. Based on descriptive statistics, namely range and standard deviation, it seems that there is no evidence of huge variations in sex-age patterns at district level.
At national level the average hospitalisation rates for major depression is 25.60 in 2008, and 26.17 per 100,000 inhabitants of the working-age population in 2013. On the other hand, the average inpatient bed rate available was 17.58 in 2008, and 16.65 per 100,000 inhabitants of the working-age population in 2013. Table 4 shows the correlation between the rate of available inpatient beds, the hospitalisation rate for major depression and the relative frequencies by age and gender of the working-age population in both periods at district level. Table 5 presents linear regression models for hospitalisation rate for major depression of the working-age population, developed at district level.
In 2008, the relative frequency of population in the age group 45-54 years old has a moderate positive correlation and is statistically significant with the inpatient bed rate and the hospitalisation rate for major depression; and the relative frequency of population in the age group 55-64 years old has a strong positive correlation, statistically significant with the inpatient bed rate, while with the hospitalisation rate for major depression the correlation is positive and significant but moderate. Finally, the hospitalisation rate for major depression has a moderate positive and statistically significant correlation with the inpatient bed rate.
Relative to the year of 2013, the relative frequency of population in the age group 45-54 years old has a moderate positive correlation, statistically significant with the inpatient bed rate and the hospitalisation rate for major depression; and the relative frequency of population in the age group 55-64 years old has a strong positive, statistically significant correlation with the inpatient bed rate, and moderate positive, statistically significant correlation with the hospitalisation rate for major depression. Finally, the hospitalisation rate for major depression has a moderate positive and statistically significant correlation with the inpatient bed rate.
In both periods, the inpatient bed rate influences the hospitalisation rate by major depression, for each additional inpatient bed there is an increase of about 1 (B = 1.050, p = 0,043) hospitalisation in 2008; and an increase of about 
Discussion
Economic crises cause impoverishment, insecurity and unemployment, with repercussions on people's health, specifically mental health. Mental health has been the most sensitive area to economic changes, and in periods of economic crisis there is an increase in the number of cases of major depression and the number of relapses. As stated by Xavier et al. (2013) , this is a period of high prevalence of mental illness, with extremely unfavourable social health determinants and numerous unmet needs in terms of health services, health care delivery and epidemiological research in the mental health sector (Caldas-de-Almeida and Xavier 2013).
In this work, the selection of the study population-the working-age population, aimed to contribute to the knowledge of the impact of the economic crisis on one of the population subgroups more vulnerable to these phenomena because of the exposure to unemployment, loss of income and indebtedness, as suggested by the literature. Observing the distribution of hospitalisation episodes through the official dataset allows the analyses of the entire study population, enhancing the credibility of the results.
Gender
The analysis of the inpatient profile for major depression has shown that the relative frequency of hospitalisations for major depression is higher for females in both periods. Additionally, an increased relative frequency of hospitalisations in males in 2013 was also observed. There is a strong consensus in national and intrenational literature, that women have a significantly higher risk than men of Nevertheless, it should be highlighted that the incidence in males in 2013 was higher than in 2008, and it can be reasonable to suspect that the impact of common risk factors (for instance unemployment) can be more severe in males (socially and financially).
Age Group
As for the age group of the individuals hospitalised for major depression there were no significant differences between the 2 years. The age group with the highest relative frequency of hospitalisation for major depression is the 45-54 years old (0.6%), with crude ORs of 1.2 times in 2008 and 1.4 times in 2013, compared with the age group 55-64 years old (reference class). This result is also supported by the ecological approach, being observed that in both years, the relative frequency of population in the younger age groups of the working-age population has a negative moderate correlation with the hospitalisation rate for major depression, while the relative frequency of population in the age groups of 45-54 and 55-64 years old presents moderate and strong positive correlations, respectively, with the hospitalisation rate for major depression in both periods. In Portugal, according to the EENSM (2013), older age groups are less likely to suffer depressive disorders, noting that the age groups 18-34 years old (OR = 2.18), 35-49 years old (OR = 2.11) and 50-64 years old (OR = 1.82) have a higher risk of suffering from depressive disorders than the age group of the population aged over 65 years (Caldas-de-Almeida and Xavier 2013). Thus, comparing both studies, we may suspect that individuals in older age (100) groups of the working-age population, although less likely to have depressive disorders, can potentially obtain easier access to hospitalisation for major depression or have severe forms of major depression. The analysis of this phenomenon is important in future investigations.
Comorbidities
There is evidence that the risk of major depression increases with the presence of comorbidities and vice versa (Akhtar-Danesh and Landeen 2007; Gusmão and Xavier 2005) , so it was expected that the number of hospitalisations for major depression in the presence of comorbidities would be higher, which was not observed here. It is observed that the relative frequency of hospitalisation for major depression with presence of comorbidities is only 0.3% in 2008 and 0.4% in 2013. These results can be explained by a methodological option: for this work the definition of hospitalisation episodes for major depression were only considered as those in which the main diagnosis or, in the absence of main diagnosis, the first secondary diagnosis corresponded to a diagnosis of major depression. Table 5 Linear regression model a Inpatient beds: inpatient beds rate for the treatment of major depression (1/100,000 inhabitants), in the working-age population b [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] years: relative frequency of working-age population in age group [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] This methodological definition may, itself, have excluded a significant number of episodes of hospitalisation wherein major depression occurs.
Place of Residence
The literature suggests that the environment where people live can influence the incidence and prevalence of major depression (Kovess-Masféty et al. 2005; Sundquist et al. 2004; Wang 2004) . From the distribution of the hospitalisation rate for major depression analysis by place of residence, it was found that districts with reduced urbanisation rates and population density had higher hospitalisation rates, and residents in districts with these characteristics had a higher risk of hospitalisation for major depression in both periods. Comparing the years 2008 and 2013, we highlight the worsening risk profile of individuals living in districts predominantly located inland and a significant decrease in the risk of hospitalisation for major depression observed in individuals living in Beja (a district in the centre-south of Portugal: OR = 4.611 and OR = 1. 098, in 2008 and 2013, respectively) . The worsening risk profile in individuals living in districts predominantly located inland can be justified by rurality and some studies show that people in rural areas have a prevalence of major depression higher than that of the population in urban areas (Wang 2004 ). However, we cannot exclude the influence of other factors such as social isolation (Fryers et al. 2005; Laaksonen et al. 2007; WHO 2011) , unemployment (Chen et al. 2012) , and the number of inpatient beds available (Delamater et al. 2013; Fortney et al. 2007) .
A significant decrease in the risk of hospitalisation for major depression seen in individuals living in Beja (centre-south), between 2008 and 2013 can be justified by the reduction in the number of inpatient beds available which occurred in the Centro Hospitalar Psiquiátrico de Lisboa (the corresponding psychiatric hospital), which resulted in a reduction from 17.66 (2008) to 13.98 (2013) psychiatric inpatient beds per 100,000 inhabitants of the working-age population living in Beja. Beja is the only district without local services and available offer (in Lisbon, 200 Km distance) decrease between the two periods. This phenomenon is particularly relevant because a significant number of people with major depression could potentially not have reached the proper treatment due to proximity or accessibility limitations to health services and this needs more detailed investigation. Additionally, it should be noted that the proportion of users with mental disorders registered in the primary health care sector and the number of adult psychiatric consultations per 1000 inhabitants increased significantly between (Caldas-de-Almeida and Xavier 2013 .
Hospitalisation Episode Rate Variation
In 2008, there was an average rate of hospitalisation for major depression of 25.60 hospitalisations per 100,000 inhabitants of the working-age population, with significant spatial asymmetries and more critical patterns in the centre of Portugal and inland.
In 2013, the economic crisis period, the average rate of hospitalisation for major depression observed was higher than in 2008, 26.17 hospitalisations per 100,000 inhabitants of the working-age population, although with lower variation especially due to smaller extreme values.
The increase in hospitalisation rate for major depression seen in the economic crisis period can be explained by the increased incidence and prevalence of major depression. Indeed, there is ample evidence from previous economic crises showing that people affected by unemployment, impoverishment and family problems have a significantly higher risk of mental health problems such as major depression, suicide and problems related to alcohol consumption and psychoactive substances, than unaffected people (Blakely et al. 2003; Chang et al. 2009; Dee 2001; Dooley et al. 1994; Dorling 2009; Fryers et al. 2005; Gunnell et al. 1999; Lewis and Sloggett 1998; Mathers and Schofield 1998; McKee-Ryan et al. 2005; Murphy and Athanasou 1999) .
The evolution of hospitalisation for major depression occurred, according to the EENSM (2013), and was also accompanied by an increase in hospitalisation in psychiatric units related to mental disorders induced by drugs in Portugal (2009 Portugal ( -2013 (Caldas-de-Almeida and Xavier 2013) .
Considering the time period under study, other indicators of serious mental health problems in the population can be stated: the suicide mortality rate between 2008 and 2012 in all regions of mainland Portugal increased (DGS 2014; INE 2014b) . According to the literature, a significant portion of suicides during the economic crisis occurred in people with major depression and the economic crisis, especially unemployment, acts as precipitating factor (Butterworth et al. 2009; Chang et al. 2009; Reeves et al. 2012; Stuckler et al. 2011 ).
Psychiatric Inpatient Beds
The correlation between psychiatric inpatient beds and the hospitalisation rate for major depression of the working-age population was here well and positively identified as being influenced by the inpatient beds available, in both periods. Based on linear regression models, it was estimated that for each additional hospital bed, an increase of about 1 hospitalisation for major depression per 100,000 inhabitants of the working-age population occurs (B = 1.050 in 2008 and B = 1.260 in 2013) .
These results can be explained by Roemer's law, according to which a health service has the ability to generate its own demand and existing evidence shows that variation in hospitalisation rates can be enhanced by the availability of inpatient beds and this relationship is observed at various geographical levels (Delamater et al. 2013; Fortney et al. 2007) . It is important to remember that the economic crisis has acted as a catalyst for structural reforms, such as the implementation of measures to promote transparency in contracting (Freitas and Escoval 2010) , the closure or merger of some hospitals and the primary focus on the service in ambulatory and primary health care OECD 2013; Quaglio et al. 2013) .
In Portugal, the number of inpatient beds available for acute mental health care in NHS hospitals corresponds to the DGS ratio defined according to WHO recommendations from 1995 to 10 beds per 100,000 inhabitants (Caldas-de-Almeida and Xavier 2013). According to the ACSS (2014), the number of acute inpatient psychiatric beds decreased between 2008 (n = 1182) and 2013 (n = 1079), and this reduction explains the average number of inpatient beds available observed in this study, from 17.58 in 2008, to 16.65 in 2013, psychiatric inpatient beds available per 100,000 inhabitants of the working-age population (ACSS 2014). Caldas-de-Almeida and argue that, despite the recent opening of two mental health services with inpatient units, there are still gaps in some hospitals to ensure the planned relocation of key population groups, especially the inactivity of the inpatient unit in Beja, and the lack of implementation of new inpatient units in the north of Portugal (Caldas-de-Almeida and Xavier 2013).
According to this study, if the hospitalisation rate for major depression has a moderate and positive correlation with the rate of inpatient bed availability, it would be expected that the hospitalisation rate between the 2 years, following the reduction of the inpatient beds available decreased, but the hospitalisation rate increased in 2013, which reinforces the association of the economic crisis with the hospitalisation rate for major depression, and suggests that reducing the inpatient beds available could negatively influence the hospitalisation rate for major depression in the working-age population.
The need for hospitalisation units may, however, have been offset by an increase in existing ambulatory structures, more rigid hospitalisation criteria and/or a more effective response in the primary health care sector (Caldas-de-Almeida and Xavier 2013).
According to EENSM (2013) , there are other important factors to take into account when analysing the variation of the hospitalisation profile in times of economic crisis, as the increase in the registration of users with mental disorders in the primary health care sector can mean an increased accessibility to non-specialised services or may be associated with an increased demand for help in recent years related to depressive disorders (Caldas-de-Almeida and Xavier 2013). Furthermore, from 2000 to 2012, there was a clear increase in the consumption of antidepressant (+240%) and antipsychotic (+171%) drugs (INFARMED 2014) .
This study has several limitations and it can only be viewed as an exploratory work. The geographical and temporal variation of major depression hospitalisation analysis in the working-age population was conditioned by the absence of data on the hospital outpatient basis production and the suicide mortality rate, among others, which can skew the results. For methodological issues, the ecological study, conditioned by the geographical availability of the necessary information was conducted at the district level, which implies the existence of only 18 observations and strongly influences the choice of statistical methods used and the validity of the results.
Despite these limitations, this study provides important insights regarding geographical and temporal variations of major depression hospitalisation analysis in the workingage population. The hospitalisation rate for major depression of the working-age population was higher in 2013. This study also noted that the hospitalisation rate and the risk of hospitalisation for major depression in males increased, though they remain higher in females, and the risk of hospitalisation increased in most districts during the economic crisis period. From the distribution analysis of hospitalisations for major depression by place of residence, it was found that districts with reduced urbanisation rates and population density had higher hospitalisation rates, and residents in districts with these characteristics had an increased risk of hospitalisation for major depression in both periods. The decreased inpatient bed rates and the increased hospitalisation rates in the economic crisis period, suggest that the observed variation could be higher if the available beds rate had not been reduced. Additionally, the association between the available bed rate and the hospitalisation rate was positively influenced by the economic crisis period reinforcing the hypothesis that reducing the available bed rate may have negatively influenced the variation in hospitalisation rate for major depression. Furthermore, there was an increased pressure on acute psychiatric inpatient services that was reflected in the increase in the number of hospitalisations for major depression per available bed in 2013.
This information can be used to inform the development of health policies to address the impact of economic crises on the inpatient profile for major depression in the workingage population in NHS hospitals in Portugal. However, in order to increase scientific knowledge about the impact of the economic crisis on hospitalisation for major depression in Portugal, more research is needed using small geographical areas (municipalities or parish) including several areas, namely: incidence versus prevalence of major depression, mental health services proximity, hospital outpatient production and community care teams, psychotropic drugs consumption, poverty and unemployment.
The impact of the economic crisis on health services and specifically on mental health, challenges health systems and exposes their weaknesses. The high prevalence of mental illness in a context where health determinants are extremely unfavourable turns protection of mental health into a priority. The adoption of strategies to promote surveillance of health problems, the reassessment of priorities in public health and the evaluation of health policies with increased investment for the prevention and treatment of mental illness are essential.
